I. INTRODUCTION
The subject of oral diagnosis has been so widely discussed in the last few years, that it would seem impossible to add anything which could justify the presentation of additional papers on this subject. That such papers are in demand in dental societies indicates, however, that the problem is still far from being solved to the satisfaction of all concerned.
There are still some dentists and physicians who give little or no credence to the theory that systemic disease may be caused by oral foci of infection. By far the greatest number in both professions accept this theory, however, at least in an academic sense; but this latter group exhibits wide differences of opinion when the application of this theory is required. The first group denies what it sees with its own eyes. They observe radiolucent areas in radiograms and deny that these indicate a state of disease. If they admit a state of disease, they belittle its local importance, and deny its influence on the rest of the body. Whether or not they accept the interpretation of experiments in animal inoculation, or the clinical evidence of the causal relationship of these infected regions, the fact remains that they condone the presence of disease in the one part of the body, the preservation of whose health has been intrusted to their care. I do not hope to convert those who have withstood the cumulative evidence of the past ten years. To those, however, who are convinced that focal infection can and does produce metastatic disease, I address this paper, with the hope that it may strengthen them in the views they have accepted and provide a practicable means for the application of those views to the patients who consult them.
Those who seek to cloud the issue by citing cases of incomplete or mistaken diagnosis, barbing their shafts with semi-humorous quips, are indulging in a dangerous sophistry, which may react not only on themselves but on the entire dental profession.
Let me, at the outset, make it clear that while I am firmly convinced of the fundamental soundness of the focal-infection theory, and while my application of that theory may often appear to place me in the ultra-radical group, I do not hold a brief for " 100-per cent vitality" of pulps. I believe that it is both theoretically and practically possible to remove the dental pulp and fill the canal with safety to the patient; but I also believe that the best method of accomplishing this has yet to be devised. Furthermore, I believe that comparatively few of the teeth that have been devitalized, and filled by methods used in the past, are free from infection, although the work of a few operators has been sufficiently successful to show the possibilities in this field. I propose, in this paper, to discuss the question of focal infection from three viewpoints: first, consideration of the theory and its application in practice; second, a review of my own personal experience with focal infection; third, a statistical review of the results of extraction of teeth for patients in my practice.
II. A CONSIDERATION OF

FOCAL-INFECTION THEORY AND ITS APPLICATION IN PRACTICE
It seems well to consider briefly the rationale of the focal-infection theory, before proceeding to its application. The diseases of the human organism have in the past been studied largely from the standpoint of acute disorders; but for many years chronic-disease conditions, of varying degrees of severity, have been claiming more and more of the attention of the medical profession. The etiology and methods of treatment of the acute diseases, of which typhoid fever will serve as an example, have been established for some years. Until recent times the study of chronic diseases has been carried on as a sort of offshoot from the apparently major s t; but we have at last arrived at the point of a fairly clear division as between chro and acute diseases. While there is no real line of demarcation betwfen the two types, and while chronic diseases may often exhibit acute exacerbations, nevertheless the methods of study, diagnosis, and treatment of the two groups are quite distinct. This has been rather generally overlooked, a fact which serves to explain in part the confusion centering around our present subject.
Acute infectious diseases very commonly exhibit a primary focus which is the seat of the major disorder, and secondary regions or foci of minor *xii IIM disturbance. Disorders of the nervous system, exhibiting insomnia and mental wandering even to the point of delirium, are common. Neuralgias in various parts of the body are likewise frequent. The heart and circulatory system are often attacked, as likewise the kidneys. These secondary phenomena are so common as to excite no comment on the part of either physician or patient, and are accepted as natural sequelae of the primary disease. It is therefore only logical to expect secondary reactions to occur after the inauguration of chronic-disease conditions. Yet in this field we find a wide divergence of opinion, the reasons for which are not far to seek. The first reason is probably the relative severity of the secondary disease as compared with the mild character frequently exhibited by the primary disorder. The second reason lies in the length of time which frequently elapses between the incidence of the primary disorder and the onset of its secondary sequelae, as also the observation of many cases in which secondary disease has not as yet made its appearance. Another reason for skepticism has to do with the diversified activities of an organism, the streptococcus, which seems capable of producing one disease in one subject and another disease in another. This organism, because of the varied secondary effects which it produces, goes contrary to the laws that govern the activities of most pathogenic bacteria. Such organisms as the typhoid bacillus, the bacillus of tuberculosis, the spirochete pallida-each produces its characteristic disease and none other. The streptococcus on the other hand attacks the heart in one subject, the kidneys in another, the nervous system in another, and so on through a long list.
There appears to have been much study of the results of streptococcal infection as exhibited in diseased tissues, but little attention seems to have been paid to the mild character of the early reactions to the introduction of this organism into various parts of the body. When we compare the reaction of the body to streptococci, with the reaction to staphylococci, we notice a striking difference*. Staphylococci, immediately upon their entrance into the tissues, call forth a sharp response. The defensive forces of the tissues are aroused to their fullest extent, and a most active effort is induced to throw off the invaders, an effort of which the patient is very much aware. On the other hand, streptococci launch a more insidious attack; their entry into the tissues does not call forth so violent a defensive reaction, and the patient is usually entirely unaware that infection is taking place, if it is a pure streptococcal infection. It is only after actual injury to a secondary tissue has resulted that subjective or objective symptoms make their appearance. While the fundamental phenomena of both acute and chronic types of infection are of a similar character, their manifestations are so dissimilar that the study of chronic disease must usually be carried on in quite a different manner from that of acute disease. The student of chronic disease must be prepared to accept a hypothesis which would not be sound when applied to acute disease.
Let us take as an example Rosenow's experiments in elective localization. These experiments have been criticized because of the large doses of organisms used to produce the secondary lesions. These lesions could be produced in an experimental animal in only two ways; first, by maintaining in the animal a primary focus of infection for a period of time corresponding to the proportionate period necessary for the development of secondary disease in the human subject. This method Rosenow has lately used, producing chronic foci at the root ends of teeth in which small amounts of infected broth were sealed. The second method is by the introduction, into a healthy animal, of a sufficient number of organisms to produce at once the secondary disease. That the second method is not illogical is due to the characteristic of streptococcus previously referred to, namely, the unique character of the infection as indicated by the mild reaction it excites. In other words, the normal animal can quickly destroy a smaller number of organisms, when injected into its blood-stream, in the absence of a continuing source of infection located in some primary focus. Even when the so-called massive doses of bacteria are injected, the animal frequently makes a recovery, indicating that the body defenses are not seriously impaired, as is the case when a continuing effort has been made to cope with infection proceeding from an established focus.
Infecton by streptococcus, while thus presenting certain unique characteristics, is subject to the laws that govern all infections. No organism can produce disease, except when resistance to it is lowered. Organisms may live and maintain themselves in the tissues for varying lengths of time without producing disease. It is this factor of resistance which explains the presence of many regions of alveolar infection in individuals who maintain a state of health for long periods of time. It is also the factor of resistance which furnishes an explanation for the apparently paradoxical and gross secondary effects of minute regions of infection at the end of tooth roots. The adjudication of the part that a periapical or parietal lesion may play in the health of the individual is dependent, not so much upon the extent of the lesion as upon the evaluation of the patient's resistance, as indicated by available diagnostic tests.
Among writers on this subject it is common to find reference to arthritis deformans as being the typical disease produced by focal infection. While it is true that focal infection may produce joint lesions, it has been my .ixiv experience, and that of the physicians with whom I have been working, that a majority of the patients who are subject to metastatic disease have no joint lesions whatever. The most common site of attack on the other hand is the nervous system. Irritability, psychosis, vertigo, neuralgia, neuritis, neurasthenia, insomnia, and excessive drowsiness: one or more of these conditions is to be found in the greater number of patients suffering from infectious foci. Hence I would suggest that the continued reference to arthritis as being the characteristic focal-infection disease is misleading.
In considering the diagnosis of oral disease, we should first bear in mind that, because of the variations in resistance exhibited by different individuals, no hard and fast rule can be laid down that would be universal in its application. What may be safe for the young healthy patient, may be very unsafe for the elderly, or for the patient having well developed indications of susceptibility to infection. The decision on the latter point can be properly made only after examination by a competent physician. We must be extremely careful, however, that our attitude shall not be overlenient toward teeth with well defined regions of alveolar infection, even if the latter should be small. It is unwise to call upon the body defenses to contend with a continuing infection, even at an age when they seem entirely adequate to the task. It is impossible to forecast the period in life at which these defenses will fail.
For the patient who is ill and has-been certified by his physician as suffering from a disease caused wholly or in part by focal infection, the case is quite different Here we must be most critical of the condition of the mouth regardless of conditions elsewhere in the body. We should see to it that recommendations are made which will, without question, free the mouth of foci of infection. Unfortunately for the dentist as well as the patient, foci of infection in other parts of the body are frequently difficult to detect. When they are overlooked a considerable burden of odium may be cast upon the dentist who has ordered the extraction of teeth without visible benefit to the patient. It is therefore impossible to promise a patient that he will be benefited by tooth extraction, yet this fact does not justify the retention of infectediteeth. Neither does failure from such a cause invalidate our hypothesis.
It is very fortunate that we have at hand a means of determining, with a high degree of accuracy, whether or not foci of infection are present in the system. I refer to chemical examination of the blood, with special reference to the work of R. N. De Niord, M.D.2 He has brought out the fact that focal-infection cases invariably exhibit an abnormally high content of uric acid in the blood. Patients whose blood shows this uric-acidemia are not only benefited by the removal of foci of infection, but the completeness of the elimination may be gauged by the lowering of the uric acid content in the blood. When all foci have been eliminated, the proportion of uric acid returns to the normal.
The use of this test in many cases, extending over a period of several years, has made it possible to standardize procedure in these infection cases to a considerable extent. In its absence it is necessary, of course, to warn our patients that, in addition to infections in the jaws, they may be subject, also, to infections of the sinuses, tonsils, gall bladder, appendix, and other structures. They must also be made to understand that improvement in their condition is not to be expected through the removal of one source of infection alone. Too often has a patient, after the extraction of two or three teeth, become so discouraged as to refuse to submit to the removal of others equally infected, or of tonsils, etc. It is the part of wisdom, therefore, to make no distinction as to the degree of culpability of any teeth which are considered to be infected, when recommending extractions.
The decision, as to whether a given tooth has become the site of an established infection, must be based upon the clinical examination, pulp vitality test, and the radiogram, plus the history of the tooth. Pulpless teeth, or those giving evidence of loss of pulp vitality or even of advanced pulp degeneration, are the common subjects of established infection. When radiograms of teeth falling in one of these three classes exhibit even slight periapical abnormality, the diagnosis of infection may be considered positive. This involves a distinction between these and the teeth exhibiting periapical abnormality due to traumatic occlusion. In the latter class, evidence of vitality in a pulp, with satisfactory response to thermal and electric tests, renders the case one for treatment rather than extraction. Such lesions may produce a bulging of the periodontal lamella or rearrangement of the alveolar trabeculae, and thus simulate very closely the lesion of established infection.
My present contribution to the interpretation of radiograms lies chiefly in calling attention to the importance of periapical lesions other than the classical circumscribed radiolucent region. For some years radiolucent regions at the root end have been sub-divided into circumscribed and diffuse. A circumscribed region, as usually interpreted, has a more or less symmetrical curved outline of dense bone. The diffuse region may or may not have Lexvi an outline of dense bone, but its borders are irregular; and, if there is dense bone, it is usually but slightly marked. This type of lesion presents all gradations of radiolucence from that which is readily distinguished, to that which is differentiated with difficulty from the normal bone around it. Attention should now be called to a third type of lesion, which exhibits neither radiolucency nor radiopacity immediately at the apex, but which does show a definite alteration in the cancellation of the bone adjacent to the apex. The regions referred to may show a somewhat lessened density to the ray, but frequently are only to be detected by the tendency of the cancerous spaces bounding them to assume a somewhat chain-like continuity. In addition to the three types of lesions just mentioned, the periapical radiopaque region, when of a diffuse character, is also to be considered in most cases as indicative of an established infection when occurring around a pulpless tooth, and even when occurring around a vital tooth under certain circumstances. This type also has been much neglected.
These four lesions are the important ones in the diagnosis of periapical foci of infection. It remains to call attention to those parietal lesions which may call for tooth extraction, in cases of metastatic disease. Contrary to the opinions set forth by such investigators as Hartzell and Pollia, it is my belief that the suppurative pockets in cases of periodontoclasia are of relatively less metastatic importance than are periapical lesions, notwithstanding the larger areas of tissue involved. This statement requires qualification with regard to the depth which the pocket has attained, and the evidence of bone involvement beyond the immediate vicinity of the pocket. I do not wish to be understood as condoning the continued existence of ulcerating tissue in the mouth; but I believe that the patient's interests are best served if the choice for extraction falls on a tooth having a slight periapical lesion, rather than upon a tooth having a pocket extending, for example, a third of the length of the root. This opinion rests upon two factors. The first is that of prognosis, which is so much more favorable for a tooth with a vital pulp and a parietal pocket, than for a pulpless tooth. The second reason has already been stated as centering in the apparently greater injury produced by the periapical lesion. The reason for the difference in the systemic effects of the two types of lesion seems to lie in the different modes of drainage. The entire drainage of the periapical lesion is into the blood and lymph channels, whereas the parietal pocket, especially if not too deep, drains largely into the mouth.
If a pocket extends to the apical third of the root, the prognosis should be adjudged with the greatest care. Such lesions are quite apt to have *-vi involved the pulp circulation. Diagnosis of this latter condition is confirmed, if the pericementum at the apex is perceptibly thickened, or if the periapical bone exhibits a diffuse radiopacity. Marked radiopacity of the cancerous bone just beyond the periodontal lamella is usually indicative of a deep seated infection. This is occasionally seen in the absence of pocket formation. The type of case here referred to is one in which the marginal gingiva exhibits a pronounced thickening, with more or less congestion.
Another frequently occurring site of established infect is the i t tooth. This is usually a third molar, which may be impacted against a second molar; or if on the lower jaw, may be impacted in the ramus. The cuspids are however frequent offenders. The evidence of infection is usually to be found not in periapical rarefaction or in pocket formation, but in rarefaction of an abnormal extent around the crown of the buried tooth, usually involving its pericementum in a lesion evidenced by an abnormal thickness. Another indication in these cases is an alteration in bone cancellation similar to that often found around other infected teeth. This consists of an almost continuous chain of cancellous spaces lying parallel to and more or less completely encircling the periodontal lamella. Even in the absence of either of these signs, the impaction of a third molar, against a second molar or in the ramus, is to be considered as leading almost invariably to the establishment of infection. Partially erupted third molars invariably exhibit more or less infection, which is frequently corroborated by the radiogram. The proof of focal infection in the case of impacted third molars is nearly impossible to obtain by cultural methods. Many cases are to be found, however, in which other factors have been eliminated, and in which secondary disease is only relieved by the removal of these teeth. A somewhat extensive experience in this field leads me to make an almost invariable recommendation for their extraction; or, in occasional cases, the relief of the condition by removal of the second molar.
Root tips are frequently found remaining in the jaws as results of fractures during extractions. There is usually exhibited a varying degree of radiolucence in the surrounding bone. Even without this, the very nature of the operation responsible for their presence makes infection inevitable. Their removal, together with the eradication of other foci of infection, is always indicated.
One other type of primary focus of infection remains to be mentioned, and a most important and much neglected type it is, namely, residual infection. The name "residual infection" means an infection remaining lxxiin the jaw after the removal of a tooth. Much infected tissue may be left in the jaw when a tooth is extracted without subsequent curettage. Even when curettage is apparently complete, small masses of infected bone may still remain. These infected masses are frequently cleared up through the regenerative activities of the body; but often they persist for many years, and, when so occurring, are to be considered true foci of infection. In this field, as in the case of impacted teeth, evidence is frequently to be obtained only through clinical observation after elimination of other foci. The use of the blood-chemistry test, revealing a continuing high content of uric acid in the blood, frequently justifies operation upon such cases, whose radiographic diagnosis was occasionally indeterminate.
III. A REVIEW OF THE AUTHOR S PERSONAL EXPERIENCE WITH FOCAL
INFECTION
Realizing from conversations with many dentists, that personal experience with focal infection provides striking first hand evidence of its effects, I have felt that a brief description of my own experience with metastatic disease might be of value. In December, 1920, I found myself subject to recurrent attacks of conjunctivitis. To this was added a pronounced erythema nodosum. Chemical examination of the blood showed a content of uric acid slightly above normal, and absence of adrenalin, but no indication of kidney damage. I had at that time four pulpless teeth, which showed little or no indication of periapical lesions, and a lower third molar with a vital pulp but with recurrent pulpitis. These five teeth were extracted with prompt subsidence of the secondary symptoms. In June of the following year, I developed a very pronounced asthenia, evidenced by extreme lassitude, especially upon arising. There was no recurrence of the skin or ocular disorders, but a persistent myositis of the deltoid muscles developed. Blood tests revealed a larger content of uric acid than at the first examination. My tonsils were slightly infected and a lower first molar gave evidence of pulp degeneration. The molar and tonsils were removed, following which a marked improvement occurred. Blood tests the following January showed a return of the content of uric acid to the normal level. In July of this year (1922) there was a recurrence of the erythema and conjunctivitis, with some asthenia, also lymphatic involvement on the left side of the neck. No blood test was made, but mouth examination gave evidence of pulp infection in two lower molars. These were extracted with prompt improvement. The favorable reaction, which in Ixxix each instance has followed the removal of infected regions, has been the most convincing argument on the sound relationship of these foci to the systemic disorders.
IV. A STATISTICAL REVIEW OF THE RESULTS OF EXTRACTION OF TEETH FOR
PATIENTS IN THE AUTHOR'S PRACTICE
It remains to outline for you the results of the removal of foci of infection for those who have been referred to me for oral diagnosis. It has been my good fortune to be able to follow a large number of these cases, and to find out wherein lay the responsibility for occasional failures to obtain benefit. The following is a summary from my case records:
In a little less than five years I have taken radiograms for nearly 4,000 individuals at the request of physicans and dentists, and in course of the routine of my own practice. Of these, 1,173 have had the radiograms taken for the purpose of locating foci of infection with the object of securing relief from physical ailments. Among these patients there has occurred, to my belief, every type of disease which has been credited, by medical authority in whole or in part, to focal infection. I have been able to secure a trustworthy report on the results obtained by the clearing up of foci from 654 of these cases, including in this group no cases coming to me later than July 1, of this year-results in such recent cases are uncertain. I have subdivided these 654 cases into two groups, in one of which elimination of foci has been complete; the other, in which it has been incomplete. In the "complete" group, which consists of 503 cases, all foci which could be diagnosed by medical and dental examinations were removed. This process included tonsillectomy in a large percentage of cases, and several appendectomies. Of the 503 cases in this group, 419 were reported as obtaining satisfactory results, 78 secured definite improvement in their condition, 6 cases were not improved. There were 6 cases in this group which were complicated by other diseases, such as advanced diabetes and nervous disorders, which fell either in the group of failures or of partial successes. The percentage of success in 503 cases is thus seen to be 83, with an additional 15 per cent of partial success. Some of the cases of partial success showed marked improvement soon after operation, with a partial relapse at a later date. Other cases took a long time to build up to an entirely satisfactory condition of health. There may be thus certain shifting in these figures. Nevertheless, the percentages remain at essentially the same levels.
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The group receiving incomplete treatment includes those in which the patients for various reasons failed to have all indicated foci removed. In this group 86 cases showed no improvement, 53 cases were relieved in varying degree and 13 cases were considered as definitely successful. Among the 86unsuccessful cases, several showed more or less improvement following operation, with subsequent recurrence of the original condition. Among the 52 partially successful cases, there was also some fluctuation. It is worthy of note that the cases in which good results were obtained, upon incomplete elimination of foci, were patients whose ages were below 40; or whose indicated foci, whether teeth or tonsils, exhibited but little evidence of infection. The percentage of total failure, due to incomplete elimination, is 57. The percentage of partial success was 34, while the successful cases give a percentage of but 9.
I might state that I have under observation several patients in whose mouths there are different numbers of teeth giving radiographic evidence of infection, who seem at present to be entirely well. These are not listed in the foregoing tabulation. Neither have I listed many cases sent to me, for radiograms, by dentists with the statement that the patient was in poor health. I have preferred to list only those cases in which a diagnosis of focal infection has been made by a physician.
It must be remembered that, in a great many of these cases, the use of chemical tests of the blood gave the clue to the incomplete elimination of foci and resultant failures in treatment. Cases thus managed, upon further search for and removal of foci, gave the desired improvement; and the high percentage of success, shown for cases in which elimination was complete, is to be traced largely to this invaluable diagnostic aid.
In the light of these findings, it is evident that, while we are not to abandon our efforts toward the solution of the pulp-canal problem, we must be very critical of the work of the past; and, in diagnosis, we must be suspicious of every possible focus of infection as long as a patient's health gives evidence of injury from that source. Our slogan need not be " 100-per-cent vitality," but it should be " 100-per-cent freedom from infection." (1) First, What symptoms may be attributed to oral focal infections? Most obvious, and most definitely lending themselves to a reasonably positive conclusion as to the rela-Hxxi tionship, are symptoms arising from frank metastatic foci or from inflammations set up by absorption products. These secondary manifestations, whether they arise in the joints, in the endocardium, in the eye, or in some other region, strongly suggest the periapical focus, where such has been demonstrated to exist, as the primary factor. Even here, however, a considerable degree of caution is always to be observed, since for example it is quite generally true that a case exhibiting periapical foci will likewise show a similar streptococcal infection of the tonsils. Indeed, it is probably true that bronchial infections with streptococcus viridans are as frequently (and perhaps even more frequently) derived from the tonsils as the primary focus, as that the peripcal focus is the initial falt. On the other hand, where the eye is involved, we more frequently find that the teeth are primarily at fault, even though the tonsils carry the same infection. Nor may we overlook the sinuses as a menacing source from which in many cases secondary streptococcal reactions arise. Finally, it is to be borne in mind that the intestinal tract is a frequent carrier of streptococci, and that the possibility of this primary origin of streptococci (or even other sources not enumerated) must always be considered. Nor is the differentiation always easy or even possible. Dr. McCall recognized all this, and I am merely adding emphasis to what he has already said, in again calling attention to this matter.
When, however, we come to less definite evidences of secondary foci or effects, symp. toms consisting of pain without gross inflammatory changes, and especially symptoms consisting of hyper-or hypo-function, such as the list of symptoms of the nervous system to which Dr. McCall has referred, the relation of such manifestations to perinapical foci or even to any foci at all, as such, presents much greater difficulty. We know that the nervous system manifests itself to a considerable degree through activities that are under the influence of the endocrine secretions. Consider for example the exhibition of irritabiity, psychoses, insomnia, in fact the train of so-called neurasthenic manifestations to which Dr. McCall has referred. These may be brought about in a number of ways. They are the train of symptoms that are observed in some cases of hypopituitary function, such as may occur in tuberculosis of this gland, for example; and when so brought about are relieved by the administration of pituitary substance, as I have observed. In such a patient, periapical foci may exist, yet the symptoms may be neither relieved nor ameliorated by eliminating such periapical foci. It is because of these possibilities that Dr. McCall has wisely cautioned against too favorable a prognosis when the teeth lesions are removed by extraction and treatment.
Another possible cause of this same train of nervous symptoms is found in some intestinal toxemias. It has long been recognized that in certain individuals intestinal putrefaction, when excessive in degree, is associated with this train of nervous manifestations. Recent years have added to our knowledge of this subject by revealing that, in some instances, the products thus formed are identical in pharmacological action with certain of the endocrine active principles, and can supplement or unbalance the action of the latter upon the nervous mechanism. Thus, tyramin, through bacterial action may be produced from the well known amino acid tyrosin (formed in digestion) and, when absorbed, produces the same action upon the sympathetic nervous system as does epinephrin, an active principle of the suprarenal glands. Likewise histamine, produced by bacterial action from the amino acid histidin, exerts an action upon the nervous system and is even capable of producing the symptoms of anaphylactic shock. To be sure, under ordinary conditions the system is protected from these various effects by deamination, by oxidation, or by conjugation of these products in absorption or by the liver; but that, in spite of these natural defences in certain cases, products of this kind do gain entrance into the system, and pro-lx * i duce toxic nervous symptoms such as has-e been cited, cannot be denied. Indeed, this factor must always be recognized and properly verified in reaching any conclusion as to the cause of the nervous symptoms we are considering.
From the foregoing, it is clear how uncertain is any positive conclusion of an etiological relation of periapical foci to a symptom manifestation in an individual case, notwithstanding that it iswell established that such relation does exist, and is a common occurrence when we are considering cases in general. The possibility, and even a considerable degree of probability, is beyond question in many instances. That the relation of cause and effect does in fact exist, in an individual case, requires more than the recognition of the symptoms and detection of the foci; it requires the weighing of all other possibilities, and either their exclusion or at least the recognition of these possibilities.
Dr. McCall has called attention to the diversity of activities of streptococcus. I can fully endorse what he has said in respect to this organism. I must differ with him in his view that the tubercle bacillus or the organism of syphilis produces its characteristic disease and none other. Rather, I would mention both of those infecting agents as examples quite similar to streptococcus in capacity to produce varied secondary effects.
In the case of syphilis, the secondary effects are even more obscure than those of streptococcus; for it may be a matter of years after the establishment of the infection, early in which interval the primary focus has entirely healed and disappeared, before tertiary manifestations, involving heart, kidneys, nervous system, and so on through a long list of organs, give symptoms of their involvement. Indeed, we can say with almost any infection, that it maygive rise to secondary manifestations and that it is good fortune when it does not. I would regard streptococcus, in its production of varied secondary effects, not as going contrary to the laws which govern the activities of most pathogenic bacteria, but rather as conforming to the general rule that bacteria do or may give rise to secondary effects. Indeed, in this conformity, we have a stronger support of our present views of the behavior of streptococcus than if the organism worked contrary to the general rule.
Of considerable interest and importance is Dr. McCall's reference to the conclusion of Dr. DeNiord, that focal infection cases invariably exhibit an abnormally high content of uric acid in the blood and that the completeness of the elimination of such foci may be gauged by the lowering of the percentage of uric acid in the blood, complete elimination being accompanied by a return to the normal. I must confess that this view is quite new to me and that I feel inclined to scrutinize the proposition from several angles.
It has been the view in the last few years, of some of the workers in this field, that a high content of uric acid in the blood is to be attributed to a retention from the loss of renal function, whereby the elimination of this waste product is incomplete; and, further, that it is ordinarily one of the very early signs of loss of renal function, preceding very decidedly the retention of urea, and even more decidedly of chloride and creatinin retention. If then, it be true that a high content of uric acid in the blood is due to diminished renal capacity to eliminate this product, foci of infection would of necessity exert their influence (upon the amount of uric acid in the blood) only indirectly, through bringing about loss of renal function. That focal infection may do this, or tend to do it, is highly probable. However, any other cause of loss of this renal function would also tend to the same result. I hardly think Dr. De Niord would care to state that infective foci are the only cause of these early renal changes. Moreover, if it is to be concluded that removal of the offending foci would restore the content of uric acid in the blood to normal, it must likewise follow that it would of necessity lead to the restoration to normal of this renal *O-ii lxxxiv FIRST DISTRICT DENTAL SOCIETY, N. Y. function. I hardly think Dr. De Niord would care to subscribe to this as a universal rule. In other words, Dr. McCall's conclusion in regard to the content of uric acid in the blood, based upon Dr. De Niord's statement supported by his own observations (of an invariably high content of uric acid in the blood with foci, returning to normal upon their removal), would, in our own experience in this field, be modified to the extent of saying (a) that foci of infection may produce sufficient toxic effect to lead to loss of renal elimination of uric acid in which event such foci would be accompanied by a high content of uric acid in the blood; and (b) that, if the foci be removed before the loss of renal uric-acid eliminative function is permanently established (presumably by initial organic renal changes), then, in that event, the removal of such foci might lead to restoration of a normal content of uric acid in the blood. In the event of permanent establishment of such organic renal changes, however; and, further, in the presence of other causes of loss of renal uric-acid eliminative function, which have not been removed coincidently with the removal of the foci-in such event, the renal uric-acid eliminative function would not be restored and the high content of uric acid in the blood would not return to normal. Nor in that event, would the conclusion be justified that all foci had not been removed. Other foci might be present, or causes other than bacterial foci might deter-mine the high content of uric acid in the blood; or again, the renal function might be permanently impaired, thereby preventing the restoration of the content of uric acid in the blood to normal.
It is indeed rare that a pathological condition such as we are considering is so limited in its etiology, and when once established is so thoroughly corrected by the removal of a single cause or kind of cause, that we may anticipate the invariable return to normal when such cause has been removed. It would be much simpler were it so, and we would avoid many times the baffling problems that confront treatment. However, this does not in any way render valueless the observations on the content of uric acid in the blood, made by Drs. De Niord and McCall; but it cautions us against a too dogmatic application of the valuable relationship which they have undoubtedly observed in many cases.
In Dr. McCall's own case, which has been related, it seems that, after the removal of four pulpless teeth (which showed little or no indication of periapical lesions) and of a lower third molar with a vital pulp but with recurrent pulpitis, he was relieved of attacks of conjunctivitis to which was added a pronounced erythema nodosum and a content of uric acid in the blood slightly above normal. These manifestations may well be the expression of a streptococcal toxemia. It would be interesting to know if Dr. McCall determined the nature of the organism that was active in the pathological condition of the eye. If his teeth, with their relatively slight periapical infection, were the primary etiological factor, it is remarkable that a myositis should have developed from the same cause within the short period of six months, since the teeth were doubtless freed from any existing infection and the time elapsed seems quite too short for the teeth ordinarily again to establish foci sufficient to cause the asthenia and myositis. The third outbreak a year later, when there was a recurrence of the skin and ocular disorders, still further suggests either a remarkably unusual susceptibility or that the teeth foci were in fact not primary but secondary to some other foci possibly sinus or even intestinal, and that these latter had been allowed to remain to produce the recurrences noted. So far as my observations extend (and probably many of you have had greater opportunity to make similar observations): where the teeth infections are the primary fault, their removal will not be followed by recurrence in such short periods of time.
(2) The second important question presented by Dr. McCall's paper is this: Witk oral foci of infection in a case without symptoms, when, if ever, may treatment be conducted without extraction? Dr. McCall has touched rather lightly upon this phase of the subject, practically limiting himself to an acknowledgement that it is possible to remove devitalized dental pulp and to fill the canal with safety to the patient. It is a question of very great moment. I need not remind you that in many and indeed most cases extraction means a permanent reduction in efficiency of mastication, which is to be avoided, if it may be done with reasonable safety. In an individual of robust constitution, without symptoms, it is certainly rational to give this matter earnest consideration. I have been much interested in the reactions of patients to tests by intradermal injections of suspensions of the patient's own infecting organisms, as conducted by one of your members, Dr. H. J. Kauffer, as an indication of the patient's established immunity and hence as a guide to judgement in the matter of extraction. It seems to me that it is along such lines that the future is going to enable you to base your decisions on more than general and necessarily vague considerations.
It is a great accomplishment to remove primary oral foci and relieve systemic disease. It is likewise an obligation to avoid unnecessary reduction of efficiency. In the satisfaction of accomplishing the one, I am sure you are mindful as well of the other. It is not alone'the pathology that must be considered but the patient. The time-worn advice, to treat the patient and not the disease, is quite as applicable in dentistry as it is in medicine.
Dr. M. L. Rhein (New York City): It is a pleasure to corroborate Dr. McCall on the fact that many systemic diseases are caused by oral infections. This is not a new position for me to take. Thirty-five years ago I commenced to endeavor to impress the knowledge of this fact not only upon the dental but upon the medical world, and have never ceased my efforts in that direction. During those early days I was considered a radical of radicals. While I have in no way modified my views, today I find myself classed among the conservatives because I still claim to be able to treat pulpless teeth in such a way as to prevent them from being a menace to the health of the patient.
Dr. McCall's paper is an admirable one in many respects. The different roentgenographic pictures of periapical conditions are not only well described but, what is more to the point, are truthfully described. Dr. McCall becomes somewhat paradoxical when he speaks of nothing but extraction as a remedy for focal infection, and yet goes out of his way to disclaim membership in the "100-per cent club." It is easy to sympathize with his point of view when one considers what average root-canal therapy means. The value of teeth for the purpose of mastication is such that we cannot believe there are no rational methods of preserving them in a state of health and usefulness. This general principle, however, has been made a pretext for root-canal treatment of such a nature as simply to encourage the spread, in individual cases, of any toxins that may have been formed.
Beautiful as is the histologic character of Dr. Davis's work on the filling in of the canals of a few isolated cases, with cementum, it is unthinkable that these few cases would be used as a basis for imperfect root-canal therapy. The same criticism may be made of other methods. The unfortunate thing about root-canal therapy is that it requires infinite patience, and so much time and expenditure of money as to render it an economic impossibility for many. A makeshift, however, will not supply this deficiency. We can only hope for the presentation, in the future, of a therapy that will more quickly place such teeth in an absolutely dependable condition as far as health is concerned.
It is a great pleasure to be able substantially to agree with Dr. McCall in his position on the difference between the effects on the system of focal infection and general oral sepsis. Let us for a moment dissect this differentiation, because the two are generally classed together by a majority of dentists and physicians. A dental focal infection is a limited infected region in the dental tissues, which never reaches a state of suppuration and from which there is no drainage. The very diminutive character of the focus makes it a most dangerous form of infection, because toxins are formed which continually pass into the circulation, and yet suppuration is impossible. The stage of suppuration, in infections, is nature's curative method for producing drainage, and in this way leaving an escape from the continuous absorption of the toxins. I take my stand squarely with Dr.
McCall on this issue. While recognizing the enormous harm that open suppurative conditions in the mouth produce, yet their danger to the individual is almost insignificant when compared to that of the granuloma sealed in the periapical region.
A very interesting and instructive feature of the paper is the part referring to blood chemistry. Perhaps the most important point in the paper is the statement that a largely increased content of uric acid in the blood is an indication of dental focal infection. In the early '80s Pierce first announced that excess of uric acid in the blood was the etiologic factor in dental periclasia. For some years this view was held by a large number of men. This theory was exploded soon afterward, when it was discovered how frequently such an excess of uric acid manifested itself in different types of malnutrition.
In the September number of the Dental Cosmos (1922), there is a very interesting article on this subject by Dr. J. A. Toren. Dr. Toren claims that, in serious cases of dental focal infection, there is invariably present a very large, peculiarly shaped, white blood corpuscle, which is not found in any other form of infection.
We must, for the present, accept such declarations with a grain of salt. If either or both statements were true, it would be a very welcome fact. It would at once solve all the uncertainties of periapical infections. It would be a truly wonderful advance in scientific therapy. It may be true that one or both of these results can be obtained in different types of streptococcal infection, but that they are characteristic of periapical infection is a remarkably strong assertion. Both of these signs in the blood, if substantiated, are of enormous value in regard to the prognosis of teeth contiguous to a region of focal infection. In all such matters, proclamation of findings requires substantial corroboration.
In one part of Dr. McCall's paper he speaks of experiments, by Rosenow, in which chronic foci of infection were produced at the root ends of teeth in animals. In a series of experiments on over half a dozen dogs, in collaboration with Dr. Gies, we failed to produce a chronic streptococcal infection at the root ends in these dogs. Whether this would be possible in the case of a dog in which disease decreased its resistance, I cannot say. At least thirty years ago I tested this matter on six guinea pigs by injecting into the alveolar structure broth that was most highly infected with streptococci. The healthy pigs threw this off within thirty-six hours, showing no effect either locally or systemically, while three of the pigs, that were tubercular, died within forth-eight hours from the effect of a similar injection. There is one important feature of this particular division of oral diagnosis that I fear Dr. McCall has overlooked. Teeth in which the pulps are still alive frequently are found to contain infected pulps. The study of diseased conditions of the pulp is still in its infancy, and the diagnosis of them is generally overlooked. In one of my articles on this subject, written many years ago when I was known as a bold, bad radical onh subject, I unhesitatingly advised the-immediate removal of all pulps of this character. Thisas been my invariable practice, relying upon my ability to handle the root-canal treatment lxxxvii successfully. Nothing is more unfortunate than to nurse teeth of this kind in the jaw; and the present wave of fear of root-canal therapy, and feeling of safety as long as the pulp shows signs of vitality, is responsible for an unwarranted amount of dental focal infection that has been very much overlooked.
It is impossible for me to close these remarks without uttering a protest against the use of the general title "oral diagnosis," which I believe is the title of Dr. McCall's paper, and which is used so much by men who assert the claim to being specialists in oral diagnosis. It is unquestionably correct that the subject matter we are considering this evening is an important factor connected with oral diagnosis, but it by no means has a right to be considered all that is indicated by these two words. In fact, it is a question whether what has been left unsaid is not the most important matter connected with oral diagnosis.
That a dentist who is not thoroughly conversant with the pathology of diseases of every part of the body, in other words is not a thorough physician, can materially assist in oral diagnosis is unquestionably true; but, it is equally true, that he is unable personally to fill the r6le of an oral diagnostician. For that reason I think it timely that attention should be called to this misuse of the term. This is no idle quibble on my part, because some day oral diagnosis will come into its own as the most important means of determining the commencement of any serious departure from the physiologic in the human body.
With all the advances which scientific medicine has made in the past forty years, it has progressed very little as far as the diagnosis of disease in its incipient stages is concerned. The physician is generally able to diagnose different types of disease when it has reached such a stage that the case becomes hopeless. That this fact is well understood accounts for the different cults and the wide-spread interest that is manifested in every claim of achievement in this direction. It is a generally accepted fact that the blood contains the key to the condition of the entire body; and that, when part of the machinery is not working up to "100 per cent standard," this failure is reflected in the quality of the blood. If only we were able to read correctly what the blood tells us. It is a well known fact in every form of life, whether human, animal or plant, that as soon as nutrition is interfered with, its first symptoms are manifested at the periphery of the nutritional stream. In the human body this position is marked at the point where the capillary stream enters the veins. We, as dentists, duly appreciate the fact that the extraordinary anastomosis of the capillary system in the gums renders this the longest capillary system in the body, if it could be straightened out. Granted that this is true, it follows as a natural sequel that, in the gums, is to be found the first evidence of defective nutrition. This is not only a fact that has been corroborated by case after case, but the important part of this fact is that every different type of malnutrition leaves a different characteristic sign in the gum tissue, which, when understood, can be read as plainly as any ordinary type. Some time in the future, when every dentist is a thoroughly educated medical man, this will be considered the most important portion of oral diagnosis.
Dr. McCall (in conclusion): Let me, at the outset, thank Drs. Smith and Rhein for their very carefully considered remarks. It is a pleasure to have had so many points of agreement, and also a pleasure to have this opportunity to clear up some of the points of apparent disagreement.
Dr. Smith has called attention to the fact that a high content of uric acid in the blood may be brought about through agencies other than focal infection. This is a point recognized by DeNiord, but which I inadvertently failed to mention in my paper. These factors are cachexias from whatever cause, primary anemias, leukemias, and massive doses of radium and x-ray. He does not attribute it so much to diminished renal function, although this condition is frequently associated with focal infection. In his experience, the return of the uric acid content to its normal level, in cases where focal infection exists, is dependent on the elimination of the foci of infection rather than upon an improvement in renal function, and in fact is to be accomplished only by such means. Concerning the effects of focal infection on the nervous system, my thought was not to gainsay the undoubted effects of other influences on this part of the organism, but rather to add to this list the agency under discussion. The recognition of this relationship may be an aid in diagnosis.
With regard to my personal case, I should explain that the myositis was apparently superinduced by a "boil," but persisted after this acute infection cleared up. The asthenia became manifest after this also. My explanation is that a lowering of resistance occurred as a result of the furunculosis; and a previously existing slight infection in one tooth, and in the tonsils, became either more pronounced or more effective in producing systemic results. It must be remembered that focal infection may exist, without producing clinical symptoms, in the presence of a high resistance either natural or acquired. It is also to be remembered that a present high resistance, demonstrated as by Dr. Kauffer's test, for instance, cannot be depended upon to remain high indefinitely. Hence we must not be too lenient toward suspicious teeth in the mouths of the robust.
Let me corroborate emphatically what Dr. Rhein says about the etiologic importance of the tooth with a vital but infected pulp. Such a tooth may influence the health quite as much as the pulpless tooth. And with safe pulp-canal therapy, and filling, such a tooth may be made safe for its host, providing irreparable damage has not occurred to the investing tissues.
Dr. Rhein's criticism of the use of the term "oral diagnosis" in this paper is well taken. This term should include the recognition of any abnormality in the mouth, whether its significance is chiefly local or whether it may be utilized in the detection of diseases of the general system. I must plead the prevailing usage of the day as an excuse for not specifying in the title the limitation of the scope of this paper.
